Objective: Improving our understanding of how reward and punishment are experienced by those with trichotillomania (TTM) may assist in the advancement of psychological interventions. The purpose of this study was to describe in detail the behaviours and experiences of relevance to individuals with TTM, with particular reference to reward and punishment.
(BAS), behavioural inhibition system (BIS), fight/flight/ freeze system (FFFS), and constraint (Corr, 2008) . The BAS is activated in response to rewarding stimuli. In TTM when a rewarding stimulus is unattainable (e.g., removing a coarse hair) frustration may occur (Roberts, O'Connor, & Bélanger, 2013) .
The BIS is activated by conflict between goals, such as between reward and punishment, two rewarding goals, or two punishing goals (McNaughton & Corr, 2004) . Associated with the BIS are the emotions of anxiety and depression, and behaviours of risk assessment (Corr, 2008) . The struggle over control over one's hair-pulling (Rehm, Nedeljkovic, Thomas, & Moulding, 2015) could be construed as an approach-avoidance conflict, which elicits depression and anxiety in TTM.
The FFFS is activated in response to punishing stimuli. Depending on whether the punishing stimulus is avoidable or not, it arouses emotions of fear and panic and drives behaviours of escape, aggression, and freezing (Corr, 2008) . In TTM, avoidance can be pervasive (Slikboer, Castle, Nedeljkovic, & Rossell, 2018) . Behavioural, cognitive, and emotional elements of the BAS, BIS, and FFFS are presented in Table 1 (Corr, 2008, p. 26) .
Constraint refers to a broad set of prefrontal processes including effortful control, the use of higher executive functions, volition, and deliberate top-down control over behaviour and cognition (Kennis, Rademaker, & Geuze, 2013) . Low constraint could include poor control over divided attention (Stanley, Hannay, & Breckenridge, 1997) , and the inability to consciously control one's behaviour and impulses (Bohne, Savage, Deckersbach, Keuthen, & Wilhelm, 2008) . Constraint can exert regulatory control over the other systems (Kennis et al., 2013) .
Reward and punishment have long been of relevance in understanding and treating TTM (Mansueto, Golomb, Thomas, & Sternberger, 1999) . However, poor long-term outcomes of psychological treatments (Slikboer, Nedeljkovic, Bowe, & Moulding, 2017) and the need to improve client perception of treatment providers' knowledge prompted us to revisit the experience of reward and punishment from a person-centred approach (O'Connor, 2016) . The use of the reinforcement sensitivity theory (RST) framework to how those with TTM perceive/understand/make sense of their experience in terms of reward and punishment related to their hair-pulling has not previously been described. The aim was to provide a useful, succinct, and detailed description for clinicians that describes important themes around reward and punishment. More specifically, the aim was to describe the rewarding and punishing stimuli and the behavioural, cognitive, and emotional response to those stimuli; to explore the motivation for behaviours according to experience; and to describe the experience of the FFFS, BIS, BAS; and constraint, in people who meet the DSM criteria for TTM.
Methods Design
We employed a qualitative theoretical thematic analysis, outlined in detail by Braun and Clarke (2006) . The analysis is explicitly driven, thought about, and made sense of by the analysists theoretical interests, in this study the four bio-behavioural systems defined in the research question. The theoretical analysis was more appropriate to describe the detailed complexity of human experience of reward and punishment (Braun & Clarke, 2006) .
We did not aim to "test" whether the FFFS, BAS, BIS, and constraint theory were relevant, but rather used existing theory to organise and define boundaries around the detailed descriptions of personal experience. The authors have a number of values, interests, and assumptions to make explicit, that is, "owning one's perspective" (Elliott, Fischer, & Rennie, 1999) . The first author was a PhD student who had volunteered with a not-for-profit organisation that provided support for those with TTM in the role of support group facilitator. This position included limited contact with one 
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© 2018 The Australian Psychological Society participant prior to participation in the study. The second author was a probationary clinical psychologist and was in the last year of a PhD on TTM at the commencement of this study. She had experience in conducting qualitative research with those experiencing TTM. She assisted with the analysis and provided training and clinical insight. The third author was a senior academic specialising in RST who had no prior expertise in TTM and provided theoretical guidance. The fourth author was a professor specialising in body image and psychotic disorders. The last author was a clinical psychologist and senior lecturer in psychology specialising in obsessivecompulsive spectrum disorders and provided overall supervision.
Participants
Inclusion criteria were (1) a current diagnosis of TTM based on the DSM-5 criteria (American Psychiatric Association, 2013); (2) aged ≥18 years; and (3) willing to take part in an in-depth semi-structured interview in-person, via telephone, or via teleconferencing. Exclusion criteria were not consenting for the interview to be electronically recorded. Sixteen participants, all Caucasian women (M age = 31.50, SD = 13.17), took part in the study, reflecting the known gender bias of TTM. The primacy of TTM or depression was not clinically assessed; however, during interviews participants reported TTM as being currently the most worrying and disabling disorder. Data collection was stopped after 19 participants were interviewed; at this stage researchers were confident they had reached both code and meaning saturation (Hennink, Kaiser, & Marconi, 2016) . The last author, a clinical psychologist, reviewed all diagnostic interviews. Nineteen participants were interviewed but three participants were excluded from the analysis after their case was reviewed due to uncertainty in meeting the first inclusion criteria. Participants were recruited from a local mental health organisation and internet support groups specific to TTM. Demographic and previous diagnoses by health-care professionals are displayed in Table 2 .
Materials

Qualitative interview guide
A draft semi-structured qualitative interview guide was developed by the first author based on Table 1 , which was refined by the co-authors. This table and the description of constraint by Kennis et al. (2013) defined the boundaries and topics of interest for the interviews. Questions were worded in lay terms, although attempts were made to retain as much of the original wording from Table 1 as possible. See Appendix S1, Supporting Information for interview questions.
Symptom measures
Several measures were administered to provide descriptive information about the sample. These measures included (1) clinician-administered National Institute of Mental Health TTM Impairment Scale (NIMH-TIS) (Swedo et al., 1989) , (2) self-reported Massachusetts General Hospital Hair-Pulling Scale (MGH-HPS) (O'Sullivan et al., 1995) ; and (3) Depression Anxiety Stress Scales (DASS-21) (Lovibond & Lovibond, 1995) . For more detail on the measures, please see the references.
Procedure
The university human research ethics committee approved the study and all participants gave written informed consent. The first author conducted the qualitative interview, which also included the MGH-HPS and DASS-21 in paper-and-pencil format, the NIMH-TIS, and a clinical interview based on DSM-5 diagnostic criteria for TTM (American Psychiatric Association, 2013) . The interview lasted approximately 1 hr. 
Thematic Analysis
Thematic analysis was conducted in accordance with the six phases outlined by Braun and Clarke (2006) . The analysis was carried out with a semantic realist approach, that is, with themes identified within the surface meanings of transcripts (Braun & Clarke, 2006) . See Table 3 for details.
Results
Sample Characteristics
On average, participants' scores revealed moderately severe TTM symptoms, as measured by the MGH-HPS, and associated impairment that was noticeable to close friends and family as measured by the NIMH-TIS. Participants experienced extremely severe depression ≥14, moderate anxiety 6-7, and extremely severe stress ≥17 as measured by the DASS-21. Clinical data are displayed in Table 4 .
Qualitative Results
Overall, 30 themes and 6 sub-themes were identified within the transcripts that described the FFFS, BIS, BAS, and constraint system in TTM. See Table 5 for a list of themes broadly classified into the levels of stimuli, motivation, behaviour, emotion/state, and constraint; the narrative is presented in this order. Phase 2 entailed coding all printed and collated interview transcripts with relevant codes. This process was conducted for each of the behavioural systems, BIS, BAS, FFFS, and constraint on individual copies of the transcripts. Coding decisions were made based on behavioural system definitions defined in the introduction (Table 1) (Corr, 2008) . After each copy was systematically coded, the process was repeated on the same copy to increase coding consistency across participants. At this stage, the second author coded a small random selection of transcripts for the purpose of the first "credibility check" (Elliott et al., 1999) . These alternative codes and critical comments were considered during decision making in the next phase Searching for themes
In Phase 3 coded extracts were collated and listed under potential themes and sub-themes. Furthermore, relationships between potential themes and sub-themes within each behavioural system were organised into initial thematic mind-maps Reviewing themes
In Phase 4 data extracts supporting a theme were read, if extracts were found to be too diverse, too few, too similar to other themes or sub-themes, duplicated within or between themes, or did not have a coherent element, adjustments to the themes and sub-themes were made and extracts moved or deleted. Ambiguity around included extracts were resolved based on Table 1 and the wider context of the extract in the transcript. Also as part of phase four, the original transcripts were re-read and compared to the proposed themes and codes within those themes.
Further coding and re-coding took place to adjust themes, sub-themes, and relationships between them to better reflect the original transcripts. Each theme contained input from at least five participants who made important comments regarding the study aims Defining and naming themes
Phase 5 involved identifying the essence of the transcript extracts and clarifying how the theme relates to theory. During this phase, a second "credibility check" (Elliott et al., 1999) was provided by the second author who highlighted instances where coded extracts did not support theme descriptions, further adjustments were made. One or two quotes were selected to illustrate themes and meet the qualitative guideline of "grounding in examples" (Elliott et al., 1999) . Themes and sub-themes were retained if quotes from at least five participants were found in support Producing the report Phase 6 entailed presenting evidence of themes within the larger narrative of the bio-behavioural systems and relevance to TTM. All authors contributed to refining the manuscript, themes, quotes, and theoretical understanding before submission to the journal through critical evaluation Note: All steps were carried out by the first author unless otherwise noted. Note: MGH-HPS, Massachusetts General Hospital hair-pulling scale; DASS total, total of all DASS sub-scales; DASS-D, depression sub-scale of DASS; DASS-A, anxiety subscale of DASS; DASS-S, stress sub-scale of DASS; NIMH-TIS, National Institute of Mental Health Trichotillomania Impairment Scale. Some participants chose not to complete quantitative questionnaires.
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Stimuli: Punishing
All participants described negative stimuli. The following themes describe what participants experienced as the most punishing, unpleasant, or negative aspects of TTM in detail.
Unattractive appearance
The appearance of hair loss was perceived to be the most punishing aspect of TTM for 68% of participants. Participants repeatedly described baldness, thinning, patches, and being able to see their own scalp as "ugly."
The most unpleasant thing about trich… [I look like] I've fallen out of a garbage can with all my hair going in different directions, and short patches and bald patches, and other really long bits.
Social stigma and discovery of pulling
For 100% of participants, an awareness of hair-pulling as socially divergent was experienced as punishing, which in turn influenced how participants regarded the idea or experience of others learning that they have TTM. Hair-pulling being discovered by others was described as a particularly negative experience.
Well it, it's more so society's, I suppose, outlook on beauty and all of that kind of thing, like I would be horrified if ah, someone actually saw it and said to me, well, what's wrong with your head?
Distress During and After Episode
Participants (38%) spoke about experiencing high levels of distress during or after a hair-pulling episode as one of the worst aspects of their experience with TTM. One participant described post episode distress as a possible trigger for suicidal ideation "…I just don't see any point in being alive."
If I have a bad session where I'll pull a lot in one go and then I'll feel distressed that I've done that to myself or, you know, end up going to bed really late and then it really feels-oh, it almost feels more that I'm on the self-abusive level then.
Low self-esteem
Sixty-nine percent of participants described their inability to abstain from hair-pulling as evidence that they are a "failure." Perceptions of being physically unattractive or appearing "abnormal" contributed to participants' low self-esteem and a sense of self-punishment.
It affects my appearance and I think, in turn, it affects my self-esteem. Like I've got really low self-esteem to begin with, but add that [TTM] on top, it's a lot of punishment.
Loss of control
Eighty-eight percent of individuals either described hairpulling as a substitute for a lack of control in general life (i.e., it gave them a sense of control) or spoke about a lack of control over behaviour, attention, and awareness as a negative experience.
With trich it's just like, I feel like I have no control. It's just, you know, the only time that I feel relaxed about it is when I've shaved my head.
Stimuli: Rewarding
Only some participants described experiencing pleasurable or rewarding stimuli. No participants described experiencing only rewarding stimuli in their experience of TTM. Descriptions of rewarding stimuli were very specific and idiosyncratic; they were summarised in three themes.
Physical reward
Half of the cohort experienced rewarding and pleasant physical sensations. They were described as the sensation of a hair leaving the skin, feeling the texture of an individual hair or many hairs with one's fingers, addressing an allergen-type sensation by pulling out hair (i.e., similar to the scratching of an insect bite), and putting the hair in one's mouth and biting it.
I chew them [hair follicles], there's a certain crunch, but it's not with every hair, it's only the occasional hair and once you get that crunch it's amazing. I go manic through my hair, looking for more.
Achievement/satisfaction
A sense of achievement and satisfaction was reported by 63% as the immediate reward after successfully pulling out the desired hair. This was experienced if it was physically difficult to remove, or if specific characteristics of the hair were judged as highly desirable to be rid of.
I think that sometimes it's a feeling of satisfaction when I successfully pull a hair out. Particularly if there's one I've been trying to reach or trying to access or trying to get a grip on for half an hour, and then I finally get that little hair that's probably less than one millimetre, but somehow I've managed to pull it out.
Pleasurable emotion as negation of punishment
The significance of pleasurable emotion in relation to hair-pulling was a reprieve from something unpleasant, described by 75% of the participants. One individual explained that hair-pulling felt good because it took "the sting out of it…the pain, a bit like chocolate."
…in negative situations it's where I feel anxious or nervous or out of control, and I pull my hair as a sort of way to relieve that anxiety and tension.
Motivation: Sensitivity to Punishment
Although elements of the hair-pulling experience were described as pleasurable, deriving this pleasure was not reported as a sole motivator of hair-pulling. Rather, the pleasurable experiences were consequential to the primary aim of negating punishing stimuli by reducing or soothing distress. Participant descriptions of the intensity with which punishing stimuli were appraised (in comparison to their descriptions of rewarding stimuli) suggested that punishment was experienced as far more important to driving hair-pulling behaviour than was reward.
Sensitive to punishment
Sixty-nine percent of participants described viewing themselves as moderately-to-highly sensitive to punishment.
Especially when I was younger I'd burst into tears, like even something simple, and my dad would just say I'm overly sensitive. As my ex-boyfriend would say as well. I don't cope very well with negative and I don't know whether I hold onto those, but generally I find I can remember all the really negative things people say.
Motivation: Sensitivity to Reward
When talking about sensitivity to punishment, participants described responding often and intensely to negative stimuli, but this was not the case for sensitivity to reward.
Rejection of reward
Fifty-six percent of participants described viewing themselves as innately more or less sensitive to reward, but cognitively dismissed or minimised the importance of rewarding and pleasurable experiences in general. Some minimised positive experiences, expressed scepticism about positive life experiences, or dismissed pleasurable or positive experiences as unimportant.
…I can't deal with compliments, I can't deal with people being overly nice to me and things like that, I always get suspicious… anything too positive and I start to go, well, what the hell? Why?
Motivation: Goal Conflict Participants described and gave examples of a multitude of conflicts, some very specific and others more general.
Reward versus punishment
The majority of participants (87%) described a reward versus punishment conflict associated with hair-pulling behaviour. The conflict could be between behaviours, emotions, and cognitions, and applied to pulling out a single hair, a hair-pulling episode, or the everyday experiences of living with TTM.
The thing that I've always found with pulling episodes is that... it's kind of a combination of relief and umm, relief and stress. It makes it better and it makes it worse because it makes it better because it's just one of those tics that releases tension, but at the same time I do it, and I end up hating myself every time I do it.
Two specific conflicts were identified consistently across participants. Both were based on reward/ approach versus punishment/avoidance conflicts.
To pull versus not pulling. Participants (81%) described oscillating between approaching pulling and avoiding pulling, both behaviourally (e.g., repeatedly putting on and taking off a hat) and psychologically (e.g., telling oneself not to pull but feeling unable to resist hairpulling urges). This conflict was described as "fighting with oneself," "battling the urge," or making a decision about whether to submit or continue to resist the urge to pull.
A positive thought would like, last for maybe one [hair-pulling] session, and then like, half an hour later when I feel like pulling again, and I think the positive thought again, it just doesn't work. …It's a lot of effort to try and maintain that positive thinking.
Intimacy versus keeping hair-pulling a secret. Participants (31%) described situations in which their intimacy with others was hampered by the need to keep hair-pulling a secret. This conflict was not exclusive to, but commonly experienced in, romantic relationships.
For example, if I'm dating somebody, eventually they're going to see that I've got probably two-thirds of my hair missing and one boy used to say, "oh, your hair's always just immaculate and it's perfect." Well, it is to hide something.
The conflict between intimacy and keeping hairpulling a secret often resulted in risk assessment behaviour, such as looking around an office to evaluate the possibility of others identifying pulling behaviour at work, and consistently checking to make sure that bald spots are hidden from a romantic partner at home.
Behaviour: The FFFS
Descriptions of flight behaviours (rather than fight or freeze behaviours) dominated participants' descriptions of their response to punishment. Overall, participants described a pervasive pattern of avoidance behaviour.
Escape
A recurring idea, fantasy, or lifestyle choice was that of shaving one's head to gain relief from the symptoms of TTM, and/or of re-locating to a new environment (e.g., overseas) to escape the stigma of hair loss and/or TTM. This idea was described by 44% of participants.
Sometimes I think it would be really nice to just, like, shave my head and just go overseas so then I'm with people I don't know and I can just be whoever I am.
Avoidance
All participants explained that the behaviour of hairpulling was a form of avoidance.
No, not running away or escaping from my hair-pulling, I almost feel pretty good when I'm doing it. I might feel like running away or escaping from the situation that I'm thinking about when I started pulling.
Participants not only described avoidance of punishment or distress in general, but gave specific examples of using hair-pulling to avoid or cope with stressful situations and life experiences.
Hair-pulling and stress
Fourteen percent of participants explained that their hair-pulling behaviour served the function of reducing or coping with stress. Stressors ranged from significant life events (e.g., death of a loved one) to daily routines (e.g., child care, studying), and becoming aware of distressing emotions and thoughts in the absence of an external stressor (e.g., anxiety).
I was constantly just pulling my hair, and like, stopping myself from writing, and just you know-because I wasn't dealing with the fact that, oh, this is a very stressful time, I wasn't coping with it.
Some participants not only used hair-pulling behaviour to avoid distress, but to induce a cognitive state of trance or dissociation.
Self-protection
Within the FFFS, defensive attack occurs when a threat is perceived as imminent and unavoidable. Participants did not physically attack others when feeling threatened, but some (31%) described subtler behaviours and the need to psychologically prepare to defend themselves. Defensive attack was expressed verbally and with facial expressions.
When she [parent] sees me going to my hair it frustrates me and I will definitely sometimes be defensive.
Other elements of the FFFS-freeze and panic-were discussed and reported by participants; however, they did not appear frequently and consistently enough across participants to produce themes.
Behaviour: The BIS
Risk assessment behaviour
Seventy-five percent of participants described being hyper-vigilant to identify threats in the environment. Examples included regularly checking and rearranging hair, not holding long conversations, avoiding eye contact to divert attention, carefully observing one's environment for signs of negative social evaluation, and choosing seating based on the likelihood of someone else seeing their hair loss.
I guess it's more in public settings, you know, trying to secretly find ways to pull that people won't notice… you're sort of constantly attentive to what's happening around you or to see if you can get away with it or something.
Behaviour: The BAS
The BAS is concerned with anticipatory pleasure (e.g., looking forward to a hair-pulling episode) and includes sub-goal scaffolding and exploration behaviours that lead an individual closer to attaining an appetitive stimulus.
Sub-goal scaffolding and pulling alone
Some individuals (31%) described deliberately leaving a room, waiting to be alone, or seeking out privacy to commence hair-pulling so as to avoid prevention of, or interruption during, their hair-pulling behaviour.
A couple of times I remember doing it at work [hairpulling]-I work on machinery, so I'm walking around machines, I guess there's lots of hidey-holes.
Not that I'm deliberately hiding, but as I'm walking around, I know no one can see me.
Exploration of individual hairs
Participants (62%) described exploring individual hairs with their attention continually and repeatedly being focused on one hair at a time, plucking the desired hairs out as they explore. During the exploration of hair, participants would inspect the hairs (visually or with the fingers) to judge whether it was a "good" one to pull out.
A lot of them I can say they feel a bit different, or because they or because the roots are grey or, you know, so I feel like I have to inspect each one.
For some participants, pulling out certain hairs (e.g., hairs growing in a thick patch) were considered part of the pathway to attaining more desired hairs (e.g., hairs with a large hair bulb attached).
Emotion/State: The FFFS
Fear
Fear was described as an emotional reaction to the future possibility of one's TTM and hair loss being discovered, and to the consequences of TTM (e.g., fearing loss of employment, negative social evaluation, postpulling shame) by 50% of participants.
I guess I think a lot about the fear of not being able to cover my hair-but I'm scared that I won't-that soon I won't be able to cover the patches.
While most participants' reported behaviour was avoidant in nature, participants also described the beginnings of defensive attack behaviour.
Trance and dissociation
To avoid distress, emotions, problems, and decisions, the experience of dissociation or a trance-like state of mind was induced while pulling out hair for 37% of participants.
I've got all these emotions that I can't process, the easiest thing to do about these emotions is to retreat. And I go to the dissociate when pulling my hair.
One participant explained the distinction between wanting to escape from hair-pulling, a FFFS behaviour, and wanting to indulge in it using sub-goal scaffolding to achieve that aim, a BAS behaviour.
I guess it's about wanting to be free of the relentless urge to pull, whereas wanting to leave people and go into another room and keep pulling is more about indulging that urge. It's about fulfilling that urge.
Emotion/State: The BIS
Anxiety and worry
According to the BIS, when goal conflict is perceived as avoidable the subjective state of anxiety is experienced. Eighty-seven percent of participants explained that pulling regulated their experience of anxiety, or described feeling anxious because of the consequences of hairpulling. For example, they worried about whether bald spots where noticeable to others, what would happen if others discovered their "secret," and what would happen in the future with hair-pulling.
Probably because at the same time that my trich creates anxiety, even though it relieves anxiety. So for me, it sort of feels like there are two different kinds of anxiety. There's one that my trich-there's the one that's related to my trich and then there's the one that's related to everything else and so I can-I deal with the "everything else anxiety" by pulling and I also deal with the "trich anxiety" by pulling and the trich anxiety is less-it builds less than the everything else anxiety.
Depression and rumination
When goal conflict is experienced as unavoidable, the BIS proposes that the subjective state experienced is depression. While all participants had some experience with depression, the relationship between depression and hair-pulling ranged greatly; one person explained that depression directly increased hair-pulling, two participants described a cyclical relationship, seven individuals experienced depression as a consequence of hair-pulling, and three people explained there was no relationship. Typically, participants ruminated about themselves, their hair, and their life, such as thinking of oneself as a failure for not stopping the pulling behaviour, going bald, and being unhappy with their lives.
I could just pull all night, and at night is the most-is the time when I-I guess my thoughts have the most time to, um, get out of proportion, and yeah… I have the most time to think about how unhappy I am about my situation.
Emotion/State: The BAS
Anticipatory pleasure
Six participants described feelings of hope and anticipatory pleasure when looking forward to the appetitive stimuli described in previous themes (e.g., physical reward, achievement/satisfaction, and pleasurable emotion as negation of punishment).
…it's the achievement, it's the sense of achievement I'm looking forward to, not necessarily the hairpulling.
Unattainable hair-pulling, anger towards loved ones
If the appetitive stimulus is unattainable rather than attainable, the BAS proposes that aggression can occur. For instance, when prevented from pulling by family members or friends, 50% of participants reported feeling frustration, anger, and aggressive verbal and body language.
It's just something that happens [hair-pulling] , and once they've told me 10 times or something, it's like, just shut up okay, I don't care anymore, just shut up.
Constraint and Effortful Control
Constraint Constraint, being superordinate to the behavioural categories, encapsulates the ability to consciously control behaviour, thoughts, and attention using effortful control. All participants described experiencing constraint, such as, resisting the urge to pull, and the use of control to choose which type of hair to pull out. Participants abstained from pulling when around other people, used planned strategies to minimise or prevent pulling, and directed attention and cognitive resources towards deciding on which hair to pull.
Hair-pulling inhibition around others
A common (62%) example of effortful inhibition of hair-pulling behaviour was when participants were around other people.
I've been really anxious and really wanting to pull, but I've been aware that there are people around me and that they would see it and maybe judge what I was doing. So I was always really cautious, that would usually stop me from pulling because I would know that there are people around me watching.
Planned strategies
Participants (62%) planned strategies that they would use to minimise or stop hair-pulling, such as the use of self-talk, physical barriers, and keeping one's hands occupied.
…just started knitting for the sake of knitting, okay, while I watched TV because that would stop me pulling.
Perfectionistic hair-pulling criteria
Sixty-nine percent of participants placed certain hair qualities within a hierarchy that ranged from the most valuable to the least valuable hair to pull. Participants often adhered to this hierarchy with perfectionistic standards. Attentional control, cognitive schema, and values contributed to pulling out of hair based on one's idiosyncratic hair-pulling criteria.
When I'm pulling, there's a conscious choice of the type of hair that I'm pulling, and there's gotta be a certain texture, and it's gotta be a certain length, and it's gotta be a certain, width, you know 'cause there's considerations, kind of like pruning I guess, like getting rid of the bad hair.
Ego depletion
After long periods of attempting to resist the urge to pull, participants (69%) described feeling tired and exhausted due to being worn down by the urge until they no longer had energy to resist or fight it.
I get so tired of fighting with myself in my head that I just don't even care.
Discussion
Three important concepts were identified within the themes regarding reward and punishment. First, selection of rewarding stimuli was described as a top-down process (e.g., under executive control) rather than an internal drive or motivation (e.g., under biological control); second, the activation of the BIS seemed to be due to reward (hair-pulling) and punishment (life stressors) conflicts; and third, freeze and fight behaviours were minimal, but avoidance behaviours dominated descriptions. These descriptions do not support behavioural results in which no differences were found in reaction time to reward and punishment (White et al., 2013) .
Both rewarding and punishing stimuli were described as being part of experiencing TTM. However, when describing the experience of motivation, defined within the revised reinforcement sensitivity theory (r-RST) as sensitivity to reward and sensitivity to punishment (Corr, 2008; Smillie, 2008) , participants overwhelmingly perceived themselves to be sensitive to punishment and not reward. To provide "coherence" to our narrative (Elliott et al., 1999) , see Fig. 1 in which a weighted arrow points to the FFFS indicating the participants sensitivity to punishment. Participant descriptions support the notion that avoidance of punishment (e.g., reducing dysphoric affect, harm/threat avoidance) is the main motivation of hair-pulling behaviour rather than an approach to pleasure (Fineberg et al., 2010) , or a combination thereof as argued by Flessner, Knopik, and McGeary (2012) . The experience of pleasure in TTM was not described by participants as motivating or driving the behaviour of hair-pulling.
Hair-related appetitive stimuli were described as influencing hair-pulling behaviour via top-down ("perfectionistic hair-pulling criteria") selection of acceptable (hair-related) and unacceptable (non-hair related) sources of pleasure. Based on the current findings, the pleasurable sensations associated with hair-pulling discussed by Grant, Odlaug, and Potenza (2007) , appeared to act as a strategy to compensate for a lack of pleasure in other life domains (i.e., outside of hair-pulling). Participants tended to explain the experience of minimal reward or pleasure in life on a cognitive level ("rejection of reward"). These descriptions more closely reflect effortful control and constraint, rather than an automatic, reflexive response (the weighted arrows leading to the BAS in Fig. 1 ). This interpretation of results supports recent work in therapeutic developments that address cognition and attention (Keijsers, Maas, Van Opdorp, & Van Minnen, 2016; Shareh, 2018) . Furthermore, it supports the idea that TTM is relevant to the whole self, rather than an isolated behaviour (Moulding, Mancuso, Rehm, & Nedeljkovic, 2016) .
Underlying goal conflict between general punishing stimuli and hair-related reward ("reward versus punishment") were described by participants, this is indicated in Fig. 1 by the weighted arrows feeding into the BIS. BIS-related emotions (e.g., "anxiety and worry" and "depression and rumination") and behaviours ("risk assessment behaviour") could be elicited by these underlying conflicts (Corr, 2008) . Description of the BIS resolved around behavioural conflicts in favour of approach ("sub-goal scaffolding") or avoidance ("escape") by increasing the negative valence of conflicting stimuli with inputs to the FFFS (Corr, 2008; Smillie, 2008) , indicated by the cyclical arrows between FFFS and BAS in Fig. 1 . This increase in negative valence may be a possible mechanism that generates anxiety and depression in this cohort.
Anxiety for participants was related to stress, fearing negative judgement by others and negative beliefs about their appearance. A circular pattern of thoughts and behaviours described the relationship between hairpulling and anxiety; hair-pulling was used to regulate anxiety and distress; hair loss led to worry about 56 appearance and being negatively evaluated, which in turn increased anxiety and the need to manage the anxiety by hair-pulling. This description has been proposed elsewhere (Alexander et al., 2017; Arabatzoudis, Rehm, Nedeljkovic, & Moulding, 2017; Mansueto, Stemberger, Thomas, & Golomb, 1997; Norberg, Wetterneck, Woods, & Conelea, 2007; Roberts et al., 2013) . The experience of depression with hair-pulling was more idiosyncratic, with causal, cyclical, and no relationships described. Regardless, rumination was repeatedly related to hair, life, and sense of self.
Treatment recommendations can be distilled from the three key findings. First, the top-down selection of rewarding stimuli (e.g., pulling out a thin short hair is worth more than pulling out a long thick hair) can be targeted by cognitive therapies. Elaborate maladaptive beliefs around the meaning of whether a particular hair is pulled out or stays in place could be challenged (e.g., the belief that if a particular hair is pulled out the individual is more valuable, capable, or powerful). Learning that the value of one's-self can be linked to many external and internal factors beyond hair-related qualities would be important for improving self-esteem (Moulding et al., 2016) . Challenging the belief that only pleasure, self-worth, and control can be experienced via the behaviour of hair-pulling may be needed for longterm symptom reduction.
The second key finding, an approach/avoidance (hairpulling/life stressor) conflict, may be reduced by the addition of encouraging and scheduling pleasurable activities other than hair-pulling. Findings point to a role for behavioural activation interventions for TTM (Cuijpers, van Straten, & Warmerdam, 2007; Mazzucchelli, Kane, & Rees, 2010) . This would be aimed at reducing the individual's dependence on hair-pulling as the only acceptable (and available) avenue for reward attainment. The third key finding, the predominance of avoidance behaviours, could be addressed with the use of exposure and response prevention techniques; for example, gradually exposing one's self to situations that cause anxiety around hair (e.g., going out in public without a hat or false eyelashes) and using more adaptive responses, such as proposed for body dysmorphic disorder (Veale et al., 1996) . These findings support previous research which illustrates avoidance as a pervasive coping style (Slikboer et al., 2018) addressed through acceptance and commitment therapy (Woods, Wetterneck, & Flessner, 2006) . Avoidance, depression, and poor well-being were perceived to be related in some way with hair-pulling by many participants. To our knowledge, no treatment trials have been conducted using behavioural activation to treat TTM, such a trial may be of interest for future research. Behavioural activation therapy focused on teaching clients to take behavioural steps towards reward would take the onus off resisting the urge to pull, which can have negative consequences for the individual, for example, "ego depletion" and "unattainable hair pulling, anger towards loved ones." These negative consequences of "giving up hair-pulling" may contribute to the high rates of relapse. Themes were retained if we thought they contained important elements about the experience of TTM for clinicians. A striking example is the theme "distress during and after episode." Even though it was supported by only six quotes from the transcripts, the information the theme contained was vital for clinicians-that the magnitude of distress related to a hair-pulling episode could trigger or lead to ideas of suicide. Another example is "sub-goal scaffolding." While only data from five participants supports this theme, it describes purpose-driven behaviours in the lead up to hair-pulling, often the target of habit reversal therapy and behaviour chain analysis in treatment. This is important as it describes how TTM is not confined to only the behaviour of pulling out hairs in front of a mirror, but demonstrates how behaviours become pervasive across multiple areas of life.
Given the decision to use the bio-behavioural systems to guide and drive the topics of interest, we expected that the use of interview questions imbued with the concepts of interest would have influenced participants to use related phrases (e.g., "punishment" and "escape"). Within the BIS, clear distinctions between behavioural inhibition and behavioural suppression was not possible; furthermore, within the BAS, displacement activities were not decidedly identifiable. We did not test a relationship between r-RST and TTM, but rather used existing theory to organise and define boundaries around reward and punishment, and explore the relevance of r-RST with TTM. This limits generalisability to the current small sample. The lack of male participants may have reduced the likelihood of "fight" behaviours being included in the themes. A clinical assessment for TTM as a primary disorder was not included. Notwithstanding of these limitations, a potential relationship between the bio-behavioural systems have been described qualitatively. How r-RST concepts differ between individuals with different pulling styles would make interesting future research. Future quantitative research could use existing purpose made measures, for example, the BIS/-BAS scales, to explore the relationship between the bio-behavioural systems and TTM, thereby "testing" if a relationship exists, and its possible direction and strength. The establishment of such a relationship would assist our understanding of TTM on a biological, motivational, and personality level, as r-RST integrates these levels of investigation.
Conclusions
The bio-behavioural systems posited within the r-RST, BIS, BAS, FFFS, and constraint (Corr, 2008; Kennis et al., 2013) , were described in detailed from the perspective of those who experience TTM, giving a whole person account. This may be useful to clinicians who seek to better relate to their clients' experience of TTM through this new framework. Most notably, participants viewed themselves as sensitive to punishment, and either rejected reward or experienced less reward in life than they expect.
